INTRODUCTION
Taiwan is a country with low human immunodeficiency virus (HIV) seroprevalence (0.16z of the adult population, confidence interval [CI]: 0.10-0.32, estimated by the Center for Disease Control, Taiwan) (1) . Since the first reported HIV case in Taiwan in 1989, free anti-viral drugs provided by the government public health sector have decreased HIV transmission rate and contributed to HIV control in Taiwan (2, 3) . HIV tests are mandatory for men participating in military service, pregnant women, people receiving methadone replacement therapy, and prison inmates. Anonymous voluntary HIV tests are available at 21 hospitals and nongovernmental organizations in Taiwan (4) . In 2010, the Center for Disease Control in Taiwan (Taiwan CDC) initiated a free rapid HIV testing in the emergency departments (EDs) of the 7 main teaching hospitals in Taiwan. HIV testing in EDs is considered an important measure for identifying new cases and preventing HIV transmission. In the United States (US), HIV tests performed in EDs had higher positivity rates (2-7z) than testing done as part of regular voluntary counseling and testing (VCT) at health care facilities (1.5z) and sexually transmitted infection (STI) clinics for high-risk groups (2z) (5) (6) (7) (8) . New HIV cases diagnosed in the ED had higher CD4 cell levels and were earlier stages of HIV infections compared to HIV diagnosed elsewhere (9) (10) (11) (12) . The flexibility of the screening wait time and the ED setting were friendlier and more accessible to the general population; therefore, HIV infection was identified in ED in individuals who were not members of the traditional high-risk groups (9, (12) (13) (14) .
VCT in the ED is recommended in hospitals with adequate manpower and space for counseling and privacy (15) . In the US, the majority of VCT in EDs is performed at academic hospitals and trauma centers (15) (16) (17) . An estimated 5,000 to 10,000 patients visit the EDs of the main teaching hospitals in Taiwan each month. These EDs remain crowded and over-crowded (18) . It is a challenge to provide HIV counseling and education based on recommendations of the US CDC at EDs in Taiwan (15) . This study evaluated the efficacy of a rapid HIV screening program and determined factors associated with participants who agreed to have a rapid HIV test in a country with low HIV seroprevalence.
MATERIALS AND METHODS
An observational cross-sectional study was conducted from September to December 2010. An opt-in rapid HIV test and counseling program were provided by well-trained staff from 6 AM to 1 AM in the ED of the hospital in which the study was performed. The study hospital is a tertiary hospital in southern Taiwan equipped with 1,000 beds, 100 of which are designated as intensive care unit beds. The annual census of the ED was approximately 750,000 visits. The mean length of stay (LOS) in the ED and the LOS for patients who left after ED treatment were 6.4 h and 3.5 h, respectively, in 2009.
Patients between 20 and 55 y of age who visited the ED were offered rapid HIV tests during their stay in the ED. Patients who had critical conditions, triage level 1 or 2, or who were unable to read or provide informed consent were excluded.
HIV rapid tests and counseling in the ED: The study protocol was approved by the Human Subjects Division Committee of National Cheng Kung University Hospital. Trained volunteers approached eligible patients in the ED, introduced the program, and obtained their written informed consent to participate in this study. Data were collected by trained volunteers and staff in the ED from 6 AM to 1 AM from September to December in 2010. Patients who agreed to participate signed the written informed consent and completed a one-page self-administered questionnaire, after which a rapid HIV test (Determine TM HIV-1/2, Inverness Medical, Manchester, UK) was performed.
Data were collected from electronic medical records and the questionnaire. The questionnaire included questions about basic demographics, sex behaviors, drug and substance use, and HIV-and STI-relevant illnesses. The questionnaire also queried symptoms and signs suggestive of possible opportunistic infections or associated with high risk for HIV infection. Answers were confidential, and questionnaires were completed in either a self-reporting or an interview setting. Information regarding triage levels, ED LOS, and the World Health Organization's Ninth Revision of International Classification of Diseases codes were subsequently collected from electronic medical records.
After 15 minutes, the test results were presented and explained to patients by the staff nurse. Subjects who had reactive or indeterminate test results or had questions regarding the test and HIV infection were referred to the physicians or HIV case managers. The subjects who had reactive or indeterminate test results were referred to the physicians with HIV training or HIV case managers immediately for further management. Statistical analysis: Proportions were calculated from categorical data and compared using chi-square or Fisher's exact tests. Logistic regression modeling with backward elimination was used for multivariate analysis and to calculate adjusted odds ratios (ORs) with 95z CIs. All tests of significance were 2-tailed, and a P value of 0.05 or less was considered statistically significant. Data were analyzed using a commercial software package (SAS, version 9.2, Cary, NC, US).
RESULTS

Demographic information of patients visiting the ED:
Of 21,144 patients visiting our ED from September to December 2010, 8,947 (42z) were between 20 and 55 years old. Of 7,645 patients (36z) that met the criteria for rapid HIV tests, 2,138 (28z) agreed to testing (Fig.  1 ). Only 2 (0.09z) of the 2,138 patients who underwent rapid HIV tests had positive results.
The characteristics of ED patients that completed enrollment information are shown in Table 1 . Of the 2,138 patients who underwent the rapid HIV test, 2,104 had complete information forms. Comparison of demographic characteristics between those who agreed to testing and patients who declined rapid HIV tests showed that men were more willing to undergo the rapid HIV test (OR: 1.16, 95z CI: 1.04-1.28, P ＜ 0.0049). Patients who agreed to undergo rapid HIV tests were less likely to be directly discharged from the ED (77z vs. 85z, OR: 0.59, 95z CI: 0.52-0.67, P ＜ 0.0001) and had a LOS (7.89 ± 11.75 vs. 5.58 ± 10.32 h, P ＜ 0.0001). The most common reasons to decline testing given by the 2,444 patients who were not tested included a belief that they were at low risk for HIV infections (874, 34z), feeling uncomfortable (479, 18z), having been recently tested (277, 11z), waiting too long for the test (208, 8z), and being afraid of knowing the results (18, 1z) . The reasons for not undergoing the rapid HIV test in the ED are summarized in Fig. 2 . Multiple logistic regression with backward elimination was performed to identify clinical and demographic factors associated with accepting the rapid HIV test in the ED; none of the tested factors were significantly associated in patients who were unwilling to undergo rapid HIV tests in the ED.
Other factors involved in HIV testing in the ED: A stratified analysis was performed to test the effects of previous HIV testing among patients who underwent the HIV test in the ED (Table 2) (9, 11, 12, 16, (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) . Of patients who underwent an HIV test at our ED, men who had sex with men (OR: 2.43, 95z CI: 1.01-5.87, P ＝ 0.0419), patients who had sex with a different gender (OR: 1.74, 95z CI: 1.34-2.25, P ＜ 0.0001), patients who had sex partners (OR: 1.77, 95z CI: 1.37-2.29, P ＜ 0.0001), and patients who had multiple sex partners (OR: 7.11, 95z CI: 2.72-18.59, P ＜ 0.0001) were associated with having previously been tested. Mantel-Haenszel Chi square was used for stratified analysis.
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DISCUSSION
HIV screening in EDs can identify patients belonging to high-risk groups and advanced HIV stages with lower CD4 lymphocyte counts (9) (10) (11) 16, (19) (20) (21) (22) (23) (24) . The positive HIV test rate in urban EDs is higher than the local seroprevalence, which implies the cost effectiveness of screening in EDs (Table 3) (9, 11, 12, 16, 19, 25, 26, 28, (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) . Therefore, the US CDC recommends ED HIV screening and suggests that this strategy is particularly effective in health care facilities with HIV prevalence rates above 0.1z. (15, 24, 42) HIV testing is often implemented in urban and crowded EDs because of their high patient census (15, 43) ; however, our results indicated that opt-in HIV testing in EDs may not be effective if the local prevalence is lower than that of the general population. In Taiwan, the accumulated HIV positive incidence rate in major metropolitan cities in 2011 was about 0.06-0.1z (Taipei, 0.1z, Kaohsiung, 0.09z). The HIV positive rate at our ED was 0.09z, higher than the local city's accumulated incidence rate (0.06z) (1), but much lower than the estimated national sero-prevalence rate (0.16z) of the adult population in Taiwan. Our ED includes all possible previously identified risk groups and covers most issues regarding implementing HIV testing at EDs in Taiwan. Our ED is one of the main tertiary EDs in Taiwan. For optimal efficiency, we provided counseling services before and after HIV testing at our busy ED. The National Emergency Department Overcrowding Scale (NEDOCS) was further used to assess crowding in our ED. The NEDOCS is a tool developed in the US that uses a linear regression model with 5 variables, including total patients, total admissions, length of admissions, hospital beds, ventilators and last bed time in the hospital, to quantify emergency departments 309 (44) . During the study period, our ED frequently reached the highest level of overcrowding at the dangerous or disaster level (NEDOCS ＞ 180). The high census did not decrease the decline rate of HIV testing or increase the positive result rate. The experience in our ED suggested that opt-in HIV testing at EDs might not be beneficial in regions with low HIV seroprevalence, even in a high census ED. In countries with low HIV seroprevalence such as Taiwan, regular HIV testing among high-risk groups is not regarded as a routine medical service for the general population, and the potential benefit of identifying new high-risk groups with opt-in HIV testing at EDs may not be cost-effective and might not have the anticipated impact on public health. Previous studies reported that the common reasons for patients to decline HIV tests in the ED were``recent negative test results,''``denied risk for HIV,'' and``fear of test results'' (26). Our study also revealed similar results: the common reasons for our patients to refuse rapid HIV tests included``having a negative HIV test in the past 3 months,''``regarded themselves as having no dangerous behaviors or risk for HIV,'' and``fear of test results.'' In contrast, patients in our study who reported having sex partners or multiple sex partners were more likely to undergo HIV testing, suggesting that patients with high risk were more likely to agree to be tested repeatedly for HIV regardless of the testing sites. Similar to the US CDC's recommendation for HIV testing in EDs where HIV prevalence is relatively low (e.g., ＜1z) and the majority of patients are not behaviorally at risk for HIV, in our hospital, targeted testing and prevention counseling according to risk screening based on their self-reported behaviors and the presence of clinical signs or symptoms (e.g., STDs or opportunistic infections) may be a more suitable solution (13) .
The major limitation in this study was that the rapid HIV test was an opt-in rather than an opt-out test; the non-responders may have had a higher probability of having positive results. In addition, this was a single center study rather than a multi-center trial, and the questionnaires might not have reflected the entire spectrum of patients agreeing to undergo HIV tests. We also had a low receiving rate (26z) for all ED patients agreeing to have a rapid HIV test. Although the HIV test receiving rate for patients who were approached was nearly 40z, the actual receiving rate was lower (26z) in the qualified study population. During the study period, many patients were difficult to approach because they presented to our ED for mild illness and were in the ED for less than 30 min. The reasons for this low response rate include a lack of approach time (at least 5-10 min) to explain the test and persuade the patients to undergo the test without interrupting their treatment courses, the fact that rapid HIV tests are still considered relatively invasive, and because HIV testing during routine medical services is not well accepted in the general population of Taiwan.
In conclusion, only 2 (0.09z) of 2,138 patients who underwent the HIV rapid tests were positive. Sexually active patients were more likely to consent to HIV testing. Rapid HIV testing may help identify undiagnosed HIV cases; however, setting up non-targeted opt-in HIV testing and counseling in the ED was feasible but not effective in finding new cases of HIV/AIDS in a region with low HIV seroprevalence.
